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TREC 3: combining 200 random sets of systems (max err:0.019).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.022).
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TREC 5: Combining the top i systems in order.
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TREC 9: combining 200 random sets of systems (max err:0.028).
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TREC 9: Combining the top i systems in order.
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Vogt: combining 1-200 random sets of systems (max err:0.029).
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Vogt: Combining the top i systems in order.
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TREC 3: combining 200 random sets of systems (max err:0.025).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.031).
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TREC 5: Combining the top i systems in order.
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TREC 9: combining 200 random sets of systems (max err:0.035).
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TREC 9: Combining the top i systems in order.
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Vogt: combining 1-200 random sets of systems (max err:0.054).
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Vogt: Combining the top i systems in order.
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TREC 3: combining 200 random sets of systems (max err:0.019).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.022).
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TREC 5: Combining the top i systems in order.
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TREC 9: combining 200 random sets of systems (max err:0.029).
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TREC 9: Combining the top i systems in order.
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Vogt: combining 1-200 random sets of systems (max err:0.029).
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Vogt: Combining the top i systems in order.
d Hal<;48B )  Y*LT=B+f 9<;4:>p9<7` q } {[246HO2QJ58_  _C~3>p9<7` q } ABD46f 9Q467 _B	_CAUB	GDHI2QPIPIe~pB	PIP HIJ'58=B
462QJb9<7 X _CBD58_kB  AUBD46HI7:B	J,5THa5k9<;5CAUBD48f9Q467*_@58=Bi`UB	_C5THOJA#;5k_Ce(_C5CB	7|BD{QB	J9{QBD43LTR y > * 
)[Y
_CB	GK9<Jb#248e'BD{2QPI;258Ha9<JSc=9~ b9
B	_:7:BD582Q_CB	246G=!24UB	GK5*58=B          $9QfFAUBD48f9Q467*2QJ#GKBc2QGK489<_6_
j
;BD46HaB	_  
 J 58=HI_n_CB	GK58HI9<J%|<~pBTHIJ{QB	_858Hal<25CBT58=BkAUBD48f9Q467*2QJGKB@9Qf7:BD582Q_CB	246G=+2QPalQ9Q4Ha58=7*_ HIJ 5CBD467 _ 9Qf=9~
7;G6=:58=BDeHI7*A489{QB            $ BTgoJb58=257:BD582Q_CB	24G6=/1=BD48Bk48BDA48B	_8B	J5CB	b:`
e >@9<7M` q }S\|
;_8;#2QPIPae HI7:A489{QB	_58=BFGK9<J_8HO_C5CB	JGKe:9QfS_CB	246G=c48B	_8;Pa58_ ,_C9<7:BD58HO7:B	_58=BFHI7:A#489{QB	7:B	J,5@HI_b42Q7*258HIG 
d;4658=BD467:9Q48BQ|oGK9<J_8HI_C5CB	J#GKe+5CB	Jb#_k5C9 HI7:A#489{QBi~^=B	J$ABD46f 9Q467 2QJGKBHI7:A469{QB	_ 
$ B?GK9<J5CB	Jb 58=25 7*BD582Q_CB	246G6= GD2QJ!HO7:A489{QB;AU9<J J9Q5*9<JPIe 58=B462	~ ABD46f 9Q467 2QJGKB9QfiHa58_
HIJAo;5*48BD5C46HIBD{[2QP3_Ce(_C5CB	7*_ /B  l  |F2Q_7:B	2Q_6;48B	b `,e  % 	        \|3`#;5$Ha5cGD2QJ 2QPO_C9 B	J#_8;48B
58=25lQ9
9(b48B	_8;#Pa58_i248B 9Q`#582QHIJB	b f9Q4M7:9Q48B+j,;BD4HaB	_             %             
             %    '      s JB7 Hal<=5 B  AUB	GK5:58=HI_ 5C9`UB$58=BGD2Q_CB_8HOJGKBGK9<7M`#HOJHIJl58=B:HIJf9Q467*258HI9<Jl<PaB	2QJB	b f489<7 2$J,;#7M`UBD439QfhbH54UBD48B	J,53_89<;46GKB	_D|UB	2QG6=~^Ha58=?bH54UBD48B	J5u_C5C48B	JlQ58=_D|
7*Hal<=,5^_87*9,9Q58=9<;5^AUBD48f9Q467*2QJGKBM~T46HIJr(PaB	_  s ;4TlQ9<2QPHI_k5C9+{QBD46Hafe$2QJ#bj
;2QJ58HIf ec58=HI_^B4B	GK5 T] _
f124T2Q_@~hBir(J9~M|J9 9<JBi=2Q_@A48BD{(Ha9<;_8PIe*_C58;bHaB	b$_CAUB	GDHagoGD2QPIPae:58=BiHI7:A#489{QB	7:B	J,5THIJcAUBD48f9Q467*2QJGKB
GK9<J_8HO_C5CB	JGKe$249Q46bB	b`
ec7:BD582Q_8B	246G6= 
             	"     
$ B;_CB_8;>p9<7M` q } 2Q_ 9<;4*7:BD582Q_CB	246G=!2QPalQ9Q4Ha58=7 =BD48B HOJ'9<;4:B  AUBD46HaB	JGKBQ|58=B$l<2QHIJ_ HIJ
GK9<J_8HO_C5CB	JGKecf 9Q4T9Q58=BD4	|#_8HI7 HIPI246Pae,XZAUBD48f9Q467*HIJl7*BD582Q_CB	246G6=?2QPalQ9Q46HI58=7*_T248BGK9<7*A#2462`#PaB 
$ BAUBD48f9Q467 58=Bif9<PIPa9~^HIJl {246HI258Ha9<J$9<J9<;4T462QJb9<7 X _CBD58_kB  AUBD46HI7:B	J,5D R^2QJb9<7*Pae+_8B	PaB	GK5^2
_CBD59Qf /f9Q4    V CY  "	V [\HIJA#;5i_Ce(_C5CB	7*_D| f1;_CB 58=B	7|2QJ#b'48BDAU9Q485M58=B 48B	_6;Pa58HIJlPOHI_C5+ _D
/#"\^2	{QBD462lQB A48B	GDHO_8Ha9<J%|/ V<\^_C582QJb24bbBD{(HI258Ha9<J9Qf 2{QBD462lQB A48B	GDHI_6Ha9<J$9{QBD4u58=Bj,;BD4HaB	_D|#2QJb /*)<\
  #   '      &%/*    n_C582QJ#b246b:bBD{(HI258Ha9<J:2Q_ 2ABD4GKB	J582lQBT9QfU2	{QBD42lQB^A48B	GDHO_8Ha9<J  RTBDAUB	25
58=HI_MB  AUBD46HO7:B	J5 VWQW58HO7:B	_Mf9Q4B	2QG6= /9Q458=B$7*2  HI7;#7 J
;7M`UBD49QfT58HI7:B	_GK9<7M`oHIJ25C9Q46HI2QPOPae
AU9<_8_8Ha`oPaB\|2QJb2	{QBD462lQB58=B46B	_8;Pa58_  E
BDBdHIl<;48B )  / 
LT=BkABD4GKB	J5_8582QJb246b*bBD{
HI258HI9<J:7:B	2Q_8;48B/r
J9~^J*HIJ:_858258HI_C58HIGD_h2Q_ 58=B CGK9
B  GDHaB	J,59QfU{246HI2[X
58Ha9<J \HI_@7:9Q58Ha{25CB	bc`,e 58=BF9Q`o_CBD48{258Ha9<Jc58=25@58=B3_8582QJb246b$bBD{(HI258Ha9<J+9QfSAUBD48f9Q467*2QJGKB35CB	Jb_h5C9
`UB3=#Hal<=BD4@f 9Q4k_Ce(_C5CB	7*_@9Qf=Hal<=BD4pAUBD48f9Q467*2QJGKB  $ BGD2QJ7:9Q46Bub#Ha48B	GK58Pae*GK9<7:Ao248Bu58=Bu{[246HO2`#HIPIHa5"e
9Qf@5 ~p9?_8e
_C5CB	7 _`
e J9Q467*2QPIHa	HOJl$58=B	Ha4AUBD48f9Q467*2QJGKB	_ NB  l  |n_8GD2QPIHOJl58=B	Ha47:B	2QJ_5C99<JB  LT=HI_
_8GD2QPaB	_58=B	Ha4i_C582QJb24b bBD{
HO258Ha9<J_i2AA469QA46HI25CB	Pae  LT=25iHI_D|SHIf   /  \uHI_358=B*_C582QJb#246b bBD{(HI258Ha9<J
9Qfn2 462QJb9<7 {[246HO2`#PaB '|58=B	J   /  \    /  \ 
 J$2QbbHa58Ha9<J+5C9 58=BuAUBD48f 9Q47*2QJGKB39QfSB	2QG6=7*BD582Q_CB	246G6=2QPalQ9Q46Ha58=7|,58=BiPaBDf5kGK9<PI;7*J+9QflQ42A#=_
HIJd Hal<;46B )  /*_8=9~^_k58=BMABD46f 9Q467 2QJGKBi9Qf 58=B  `UB	_C5^HIJAo;5k_Ce
_85CB	7  'LT=#HI_@HI_k58=BM7*B	2QJ2	{QBD462lQB
A48B	GDHO_8Ha9<J?9Qfh58=B*`UB	_C5 XZAUBD48f 9Q47*HIJl$_Ce(_C5CB	7 9Qfp58=9<_CB*`UB	HIJl$GK9<7`#HIJB	b HIJ B	2QG=9Qf@58=B VWQW5C4HI2QPI_
/12	{QBD42lQB	b+9{QBD4B	2QG=*9QfU58=B^VWQWi5C46HO2QPI_ 58=25 lQ9
B	_HIJ,5C9iB	2QG6=+b2582iAU9<HIJ,5\  EHI7*HIPI24PaeQ|58=B C2	{QBD462lQB
HIJAo;5p_8e
_C5CB	7 *HI_T_8=9~^J 58=B2	{QBD462lQBAUBD48f9Q467*2QJGKBu9Qfn2QPIPU58=BMHOJA#;58_p`UB	HIJl:GK9<7`#HIJB	b 
              	"   " 
LT=B3_CB	GK9<JbcGK9<PI;7*J 9Qf%lQ462A#=_pHIJ:58=BFgl<;48B^_8=9~^_h58=25p7*BD582Q_CB	246G6=GK9<J#_8HI_C5CB	JGKe/12Q_@7:B	2Q_6;48B	b
`
e*_C582QJb246b+bBD{(HI258Ha9<Jo\ HO_;_8;#2QPIPae`BD5C5CBD4p58=2QJ+58=B^`UB	_C5hHIJA#;5 _8e
_C5CB	7 + _hGK9<J_6HI_C5CB	JGKe:`#;5~p9Q46_CB
58=2QJ 58=B+2{QBD462lQB_Ce(_C5CB	7 + _ GK9<J_8HO_C5CB	JGKe!/48B	7:B	7`UBD458=#25=BD46BQ| 2Q_HIJ GK9<PI;7*J'58=48BDBQ|nPa9~pBD4:HI_
`UBD5C5CBD4\  LT=Bk58=#Ha46b GK9<PI;7*J _8=9~F_n58=252f5CBD4h2QGDGK9<;J,58HIJlMf 9Q4h462	~ ABD46f 9Q467 2QJGKB@`,e:J9Q467 2QPIHa	HIJl|
f1;_CB	b46B	_8;Pa58_248B+lQB	JBD462QPIPae7:9Q46B+GK9<J_8HO_C5CB	J5/1HIJ'5CBD467*_9Qf^GK9,B  GDHaB	J59QfT{246HI258Ha9<J\u58=2QJ 2QJe
9Qf 58=B	Ha4HIJA#;58_  d;4658=BD467:9Q48BQ|2Q_7:9Q48B'_Ce(_C5CB	7*_248B'HIJ#GDPI;bB	b HIJ 58=Bf1;_8HI9<J%|3GK9<J#_8HI_C5CB	JGKe
lQB	JBD462QPOPae HI7:A#489{QB	_  d HIJ#2QPIPaeQ|~F=B	J$7:BD582Q_CB	246G=HI_@2`#PaB35C9*HI7:A469{QB3ABD46f 9Q467 2QJGKBF9{QBD4T58=Bu`UB	_C5
) /
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
2 4 6 8 10 12
M
ea
n 
av
g 
pr
ec
is
io
n
Number of randomly chosen input systems
TREC 3: combining 200 random sets of systems (max err:0.008).
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TREC 3: combining 200 random sets of systems (max err:0.003).
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TREC 3: combining 200 random sets of systems (max err:0.018).
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TREC 5: combining 200 random sets of systems (max err:0.007).
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TREC 5: combining 200 random sets of systems (max err:0.003).
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TREC 5: combining 200 random sets of systems (max err:0.043).
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Vogt: combining 1-200 random sets of systems (max err:0.012).
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Vogt: combining 1-200 random sets of systems (max err:0.009).
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Vogt: combining 1-200 random sets of systems (max err:0.023).
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TREC 9: combining 200 random sets of systems (max err:0.008).
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TREC 3: combining 200 random sets of systems (max err:0.019).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.022).
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TREC 9: combining 200 random sets of systems (max err:0.025).
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Vogt: combining 1-200 random sets of systems (max err:0.025).
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Vogt: Combining the top i systems in order.
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TREC 3: combining 200 random sets of systems (max err:0.018).
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TREC 5: combining 200 random sets of systems (max err:0.022).
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TREC 9: combining 200 random sets of systems (max err:0.028).
suCombMNZ
suCombMNZ (sum norm)
suCombMNZ (ZMUV norm)
-0.2
-0.1
0
0.1
0.2
0.3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Im
pr
ov
em
en
t o
ve
r 
be
st
 in
pu
t (
m
ea
n 
av
g 
pr
ec
is
io
n)
Input retrieval systems sorted best to worst
TREC 9: Combining the top i systems in order.
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Vogt: combining 1-200 random sets of systems (max err:0.029).
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TREC 3: combining 200 random sets of systems (max err:0.018).
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TREC 5: combining 200 random sets of systems (max err:0.018).
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TREC 9: combining 200 random sets of systems (max err:0.028).
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Vogt: combining 1-200 random sets of systems (max err:0.028).
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Vogt: Combining the top i systems in order.
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TREC 3: combining 200 random sets of systems (max err:0.019).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.018).
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TREC 5: Combining the top i systems in order.
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TREC 9: combining 200 random sets of systems (max err:0.023).
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TREC 9: Combining the top i systems in order.
rwBayes-fuse
swBayes-fuse
-0.2
-0.1
0
0.1
0.2
0.3
2 4 6 8 10 12
Im
pr
ov
em
en
t o
ve
r 
be
st
 in
pu
t (
m
ea
n 
av
g 
pr
ec
is
io
n)
Number of randomly chosen input systems
Vogt: combining 1-200 random sets of systems (max err:0.028).
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Vogt: Combining the top i systems in order.
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TREC 3: combining 200 random sets of systems (max err:0.019).
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TREC 3: Combining the top i systems in order.
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TREC 5: combining 200 random sets of systems (max err:0.019).
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TREC 5: Combining the top i systems in order.
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TREC 9: combining 200 random sets of systems (max err:0.029).
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TREC 9: Combining the top i systems in order.
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Vogt: combining 1-200 random sets of systems (max err:0.028).
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Vogt: Combining the top i systems in order.
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